The problem of the analytic determination of microstresses in textured polycrystals with cubic symmetry under general static loading has been solved. The solution is based on the expansion of macroscopic and microscopic stress fields into hydrostatic and deviatoric portions. This essentially simplifies the description of microstresses in polycrystals.
INTRODUCTION
Under rejection of the hypothesis of a homogeneous medium, macrostresses in the textured polycrystal are determined as the average of microstresses in grains of a polycrystal over a representative volume of the medium containing a sufficiently large amount of the grains. Microstresses are determined by the applied macrostresses and the distinction between the effective and local values ofthe elastic constants. The well-known models of Sachs and Reuss (Taylor and Voigt) are based on the assumption of homogeneity of stresses (strains) in the sample. Consequently these models do not consider the influence of surrounding grains and texture on the stresses in the grains. The estimation of the influence oftexture and interactions between grains on the microstresses under various orientations of external load is the topic of this paper. (Mityushov and Berestova, 1995 Equation (2.10) can be rewritten using the expansion ofthe unit tensor given by Morawiec (Morawiec, 1994) I=E1 + E2 + E3, (2.11)
The above tensors Ei satisfy the orthogonality relation ffff 6o.E (0.
The stress tensor in Eq. (2.10) can now be represented in the following expansion of independent components: As a result, Eq. (2.10) can be written in the form Averaging over the whole volume of the textured sample and using the properties of the indicator flinction one has (g) $2(t7) q-1/2(S1 $2)(O')1,
where (or} is the average stress tensor over the volume which is occupied by the first component. Since polycrystal volume averages of the stress and strain are related with the effective compliance tensor through the generalised Hooke's law (2.9), the equation for determining the average stress tensor over the volume which is occupied by the first component is given by (S* $2)(O') 1/2(S1 $2)(t7)1.
(3.4)
The effective elastic characteristics of the system are found from the exact solution (Mityushov and Berestova, 1995 Since the system has specific structure from the relations (3.4) and (3.5) we have found shear stresses in the (100) and (110) Similarly the expression for the average stress tensor (0")2 over the volume which is occupied by the second component (001) [110] can be found by simple substitution of index 2. Obviously, the following equation must be satisfied:
The tensor (0")1 for the transverse-isotropic material can be repre- Use of these coefficients allows the estimation of the tangential stresses in the (100) The obtained solution allows the estimation of the inhomogeneity of the shear stresses, as distinct from the well-known models of Sachs and Reuss. Stresses in the considered crystallographic systems ofthe inhomogeneous textured material are twice that of the corresponding homogeneous material. Consequently, use of the indicated models in this case yields a very rough approximation. 
